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© System for controlling a medical treatment, for example dialysis. 



© System for controlling a medical treatment, for 
example dialysis, using a preferably heated treat- 
ment fluid, comprising means (18,28) for controlling 
the flow of the fluid through the system and means 
(36,37) for connecting the system to a treatment 
device, for example a diaiyzer (33), whereby disin- 
fection and/or sterilization and/or other cleansing of 
the system is effected with the aid of a liquid which 
is made to flow along the same path as the treat- 
ment fluid, except that it is diverted past the treat- 
ment device by means of a so called by-pass ar- 



rangement (38-41 and/or 34,35). 

The system according to the invention is char- 
acterized by means for connecting a cartridge or 
other vessel (V ,1" or 1'") to a conduit (1,12,17) in 
the system, wherein the cartridge or vessel contains 
a soluble concentrate in liquid or powder form, pref- 
erably powder form, which achieves or at least aids 
the said cleansing, and by means (1a) for supplying 
water or another solvent to said conduit (1) to flow 
through and dissolve the concentrate. 
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TECHNICAL FIELD 

The present invention relates to a system for 
controlling a medical treatment, for example dia- 
lysis, using a preferably heated treatment fluid, 
comprising means for controlling the flow of the 
fluid through the system and means for connecting 
the system to a treatment device, for example a 
dialyzer, whereby disinfection and/or sterilization 
and/or other cleansing of the system is effected 
with the aid of a liquid which is made to flow along 
the same path as the treatment fluid, except that it 
is diverted past the treatment device by means of a 
so called by-pass arrangement 

Preferably, the system according to the inven- 
tion is intended for preparation of dialysis fluid in 
connection with haemodialysis. With minor modi- 
fications it can also, however, be used for prepara- 
tion of replacement fluid in connection with 
haemofiltration or haemodiafiltration. It will be evi- 
dent to the skilled man that the system can also be 
used in connection with many other treatment 
methods where a treatment fluid is utilized or such 
a fluid is produced, for example wound rinsing 
fluid. 

BACKGROUND 

A treatment fluid based on bicarbonate was 
originally used for dialysis. When the systems and 
monitors for this were later automated, difficulties 
arose, amongst them, precipitation. Other treatment 
fluids were therefore used instead, for example 
fluids based on acetate. Recently bicarbonate- 
based liquids have again found favour, at the same 
time the previously thought insurmountable prob- 
lems have in the main been overcome. However, 
certain problems still remain with precipitation. 
Systems in use must thus be often cleansed at 
regular intervals. Hitherto this has been achieved 
by rinsing the systems with the aid of a cleansing 
liquid, for example citric acid. 

American Patent 4 728 496 describes a system 
for disinfection and/or sterilization of, by way of 
example, a dialysis monitor. According to this sys- 
tem the fluid used for the treatment is recirculated 
within the parts which precede the dialyzer. As is 
explained in the following, this system can after a 
certain addition also be used for application of the 
present invention. 

American Patent 4 784 495 describes another 
system for controlling a medical treatment, for ex- 
ample dialysis, wherein the utilized treatment fluid 
is prepared from a powder-based concentrate, for 
example sodium bicarbonate. Even in this system 
the present invention can be advantageously ap- 
plied. 



DESCRIPTION OF THE INVENTION 

An object of the present invention is to accom- 
plish In a simple manner cleansing of systems of 

5 the above-mentioned type. The system is char- 
acterized by means for connecting a cartridge or 
other vessel to a conduit in the system, wherein 
the cartridge or vessel contains a soluble con- 
centrate in liquid or powder-form, preferably 

10 powder-form, which achieves or at least aids the 
said cleansing, and by means for supplying water 
or another solvent to said conduit to flow through 
and dissolve the concentrate. 

Preferably, the system according to the inven- 

is tion includes means for redrculating at teast-apart 
of the fluid within at least a part of the system. This 
recirculation is. accordingly, suitably arranged to be 
effected with the aid of a particular return conduit 
from a location downstream in the system to a 

20 location at the start of the system in such a way as 
described, for example, in the above-mentioned 
American Patent 4 728 496. 

The recirculation is suitably arranged to be 
effected from said by-pass arrangement i.e. within 

25 the part of the system which normally contains one 
of the treatment devices unaffected treatment 
fluids. 

Preferably no recirculation occurs in the part of 
the system which normally has treatment fluid flow- 
30 ing therethrough which has been affected by. and 
thus possibly contaminated by, the treatment de- 
vice. 

A preferred embodiment of this system accord- 
ing to the invention is characterized in that the 

35 system's normal heating device is arranged to in- 
crease the temperature in the fluid heating vessel 
during disinfection to, by way of example, a little 
over 90 *C and that recirculation is selected such 
that the temperature in the recirculation circuit does 

40 not drop substantially below the chosen tempera- 
ture, whilst the temperature in the system after the 
recirculation location is allowed to gradually sink to 
a value of. for example. 80 # C. Thus, cleansing of 
the most important parts of the system, i.e. the 

45 parts preceding the dialyzer. is assured, whilst at 
the same time a satisfactory cleansing of the sub- 
sequent parts is achieved. Considerably lower tem- 
peratures can of course be also chosen, particu- 
larly if just cleaning is desired. The temperature is 

so of course dependent upon which cleansing material 
is chosen. 

The cleansing is suitably arranged to take 
place at substantially normal atmospheric pressure. 
In this way the dimensioning of the system is made 
55 easier and cheaper. 

An effective cleansing is achieved if this is 
arranged to occur with substantially maximum flow 
in the recirculation circuit, whilst the flow in the 



2 



3 



EP 0 458 041 A1 



4 



remainder of the system is arranged to be main- 
tained at a fraction thereof, for example, one fifth 
thereof. 

Throttles included in the recirculation circuit 
are, during cleansing, suitably arranged to be open 5 
and/or totally or partially by-passed to reduce flow 
resistance. In this way it is possible to guarantee 
that all the parts of the system are cleansed. 

Likewise, if the preferably heated treatment flu- 
id is arranged to be prepared by connecting a 10 
cartridge or another vessel comprising, for exam- 
ple, a powder-based concentrate, then the means 
for connecting the various cartridges can be iden- 
tical. Such is the case for example if the invention 
is applied to the system according to the above- is 
mentioned American Patent 4 784 495. The car- 
tridge with cleansing concentrate can hereby be 
connected during cleansing, instead of the normally 
connected cartridge containing treatment concen- 
trate. The system and its control means is pro- 20 
grammed in such a way that treatment and cleans- 
ing cannot be confused. 

The invention also comprises a cartridge or 
other vessel intended to be used in the above- 
mentioned system. The cartridge is characterized 25 
in that it contains precisely the quantity of con- 
centrate necessary for cleansing with regard to the 
system's normal fluid volume and selected cleans- 
ing temperature. 

To assure that the cleansing concentrate is not 30 
contaminated or in any way contacted with un- 
desirable substances, the cartridge is produced 
completely sealed and is provided with penetrable 
membranes at its inlet and outlet 

Preferably the cartridge contains any one of 35 
the following concentrates: citric acid, acetic acid, 
peracetic acid, oxalic acid, sodium hydroxide, so- 
dium hypochloride, sodium carbonate or suitable 
combinations thereof, though preferably citric acid. 
In practice it has shown to be suitable to use citric 40 
acid, this being in crystalline form. If a finer powder 
is used, then there is a risk of clogging of the 
cartridge. 

BRIEF DESCRIPTION OF DRAWINGS « 

Figure 1 shows a block-diagram for a system 
designed according to the invention. 

Figure 2 shows means for connecting a con- 
centrate cartridge or other vessel to the system so 
according to Figure 1. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

55 

In the example of the system shown in the 
drawing, water is supplied via an inlet 1a through a 
water conduit 1 to a heating device 2 where it is 



heated. In the illustrated block diagram three var- 
ious possible connection positions 1\ 1" respec- 
tively 1'" are shown for the above-discussed car- 
tridge or other vessel containing a cleansing con- 
centrate. The same cartridge is shown in Figure 2 
with reference 10f together with means for its con- 
nection. 

Water is led from the heating device 2 with or 
without cleansing concentrate via a temperature 
measuring device 3, a return vessel 4. a throttle 5. 
a bubble-expansion chamber 6. a pressure measur- 
ing device 7 and a pump 8 to a ventilating cham- 
ber 9. A return conduit 10 leads from the ventilator 
chamber 9 back to the return vessel 4 for returning 
separated air or other gases together with a small 
quantity of fluid. A return to the heating vessel 2 
could Instead be provided, but this would, however, 
require the use of resistant material, since dialysis 
concentrate is normally supplied to the point 11 via 
conduit 12 with the help of the pump 13. This part 
of the system corresponds in the main with the 
system which is described by way of example in 
the American Patent 4 158 034 and 4 293 409. The 
function of the expansion chamber 6 is described 
in more detail in American Patent 4 538 201. Fluid 
is led from the ventilating chamber 9 via a con- 
ductivity measuring cell 14 to a further mixing point 
15 where any additional concentrate is supplied 
with the aid of the pump 16 and a conduit 17. This 
is on the assumption that a so called two- 
component-based dialysis concentrate is to be 
used, for example of the type which is described in 
EP-B-0 022 922. Dialysis fluid is led from the 
mixing point 15 through a first constant flow device 
18 comprising a throttle 19, a pump 20 and a 
pressure measuring device 21. 

The pressure measured by the pressure mea- 
suring device 21 is used for controlling the pump 
20 so that a desired constant flow is achieved. 
After the pump 20 the flow is led through a con- 
ductivity measurer 22 and ultra-filtration control 23 
via a temperature measurer 24 and a pressure 
measurer 25 to a dialyzer 33. From there the flow 
is normally led via a pressure measurer 26, said 
ultra-filtration control 23 and a blood detector 27 to 
a further constant flow device 28 comprising a 
pump 29, a pressure measurer 30 and a throttle 
device 31. Finally, the dialysate is led to an outlet 
32. 

The construction and function of the ultra-filtra- 
tion control Is described in more detail in GB-B-2 
003 274 and EP-B-0 106 940. Figure reference 
numeral 33 denotes the dialyzer connectable to the 
system according to the invention, to whose blood- 
side the patient is connected. This latter connection 
is, however, not shown in Figure 1. 

The dialyzer 33 can be by-passed in two ways. 
This can occur either with the aid of by-pass con- 
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duit 34 with valve 35. which opens, for example if 
the temperature or the conductivity exceeds or falls 
below predetermined level. At the same time, the 
flow to the diaJyzer is interrupted with the help of a 
not shown valve. 

Alternatively, the by-pass can occur by means 
of the dialyzer connections 36 and 37 being con- 
nected to a by-pass conduit 38 via connections 39 
and 40. This by-pass arrangement is principally 
designed according to American Patent 4 122 010 
with a pressure monitoring device 41 which detects 
if a positive or negative pressure arises in conduit 
38. If such is the case, and only then, sterilizing 
and/or cleansing can take place. 

In the shown example a return conduit 42 with 
a valve 43 extends from the by-pass arrangement 
38 back to the heating vessel 2. A quantity of the 
flow recirculates through this conduit 42 when the 
system is to be disinfected and/or sterilized and/or 
cleansed in any other way. The remainder of the 
flow is instead led from conduit 36 which is con- 
nected to connector 39 via conduit 38 and connec- 
tor 40 to the conduit 37 and from there through the 
ultra-filtration control 23 and further to the outlet 32. 
A smaller quantity is, however, led directly from the 
conduit 36 via the conduit 34 with the valve 35 
directly to the conduit 37 for cleansing of the by- 
pass connection. 

According to the invention a cartridge or other 
vessel containing a cleansing concentrate is con- 
nected at 1\ 1" or 1"\ An example of such a 
connection is shown in Figure 2. The cartridge 
consists here of a closed vessel I0f which is pro- 
vided at its ends with penetrable membranes 62 
and 64. 

The cartridge lOf and means for its connection 
to the system according to the invention can be 
designed totally in accordance with the above- 
mentioned American Patent 4 784 495. The dif- 
ferance is solely that the cartridge shall contain a 
cleansing concentrate instead of a treatment con- 
centrate. The cartridge 10f is thus connected to the 
system with the aid of penetrating nippels 46 and 
47 which are arranged on two lever arms 44 and 
45. Fluid is supplied via nippel 46 and removed via 
nippel 47. The idea behind the lever arms 44 and 
45 is that the system can also be used without a 
cartridge. The lever arms are swung to a position 
such that the nippels 46 and 47 are connected 
instead to a by-pass conduit connected to two 
nippels 48 and 49. These nippels. like the lever 
arms 44 and 45, are fixed to the wall 60 of a not 
shown control-monitor, for example such as used 
for controlling dialysis. 

Examples of applicable cleansing agents can 
be: citric acid, acetic acid, peracetic acid, oxalic 
acid, sodium hydroxide, sodium hypochloride. so- 
dium carbonates or suitable combinations thereof, 



though preferably citric acid. When citric acid is 
used, a suitable solution is obtained when 40 
grams of citric acid is dissolved in two litres of 
water to a concentration of two per cent 
s Alternatively, the citric acid can be "spiked" 

with oxalic acid. In this way any iron and copper 
precipitations are dissolved. By way of example a 
water solution can be used containing sixteen per 
cent citric acid and four per cent oxalic acid. This 
to gives a very effective cleansing. A further alter- 
native is the use of a water solution comprising 150 
g/l sodium hypochloride, 4 g/1 sodium hydroxide 
and 10-25 g/l of sodium carbonate which gives an 
effective cleansing after suitable dilution (approx. 
75 20 times). 

The above-mentioned solutions can be pre- 
pared in advance. Preferably, however, they are 
prepared directly in the system since the con- 
nected cartridge contains the concentrates in pow- 
20 der form. 

Many advantages are obtained with the inven- 
tion. In addition to the above-mentioned advan- 
tages, no mixing of the cleansing solution is need- 
ed in the clinic or pharmacy. Instead this can take 
25 place directly in the system. The possibility of 
using powder concentrate offers weight-saving ad- 
vantages. However, not all concentrates need to be 
in powder form, since it is important that the inven- 
tion can also be used with the aid of liquid-based 
30 concentrates. 

The utilized concentrate cartridge can be con- 
nected at the beginning of the cleansing program 
and remain so during the whole of the rinsing 
program, which always follows the cleansing. This 
35 makes handling simpler. Cleansing agents which 
are harmless for the patient can be used. For 
example, citric acid is a basic food stuff and. as 
such, any small remnents are harmless for the 
patient An important advantage is also the pos- 
40 sibility to use various cleansing agents suited to 
respective treatment systems and conditions of 
use. The function of the system itself is also safer 
through effective cleansing. For dialysis, the neces- 
sary program change in existing programs is very 
45 slight 

Naturally, the invention is not restriced to the 
above described examples, but can be varied with- 
in the scope of the appended claims. For example, 
the shown details can be varied within wide limits 
so of form and function. 

Claims 

1. System for controlling a medical treatment for 
55 example dialysis, using a preferably healed 

treatment fluid, comprising means (18.28) for 
controlling the flow of the fluid through the 
system and means (36,37) for connecting the 
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system to a treatment device, for example a 
dialyzer (33), whereby disinfection and/or ster- 
ilization and/or other cleansing of the system is 
effected with the aid of a liquid which is made 
to flow along the same path as the treatment 
fluid, except that it is diverted past the treat- 
ment device by means of a so called by-pass 
arrangement (38-41 and/or 34-35), character- 
ized by means (43) for connecting a cartridge 
or other vessel (V, 1" or V") to a conduit 
(1,12,17) in the system, wherein the cartridge 
or ' vessel contains a soluble concentrate In 
liquid or powder form, preferably powder form, 
which achieves or at least aids the said cleans- 
ing, and by means (1a) for supplying water or 
another solvent to said conduit (1) to flow 
through and dissolve the concentrate. 

2. System according to claim 1, comprising 
means (42) for recirculating at least a part of 
the fluid within at least a part of the system, 
characterized in that said recirculation is ar- 
ranged to be effected with the aid of a particu- 
lar return conduit (42) from a location down- 
stream in the system to a location at the start 
of the system. 

3. System according to claim 2. characterized 
in that the recirculation is arranged to be effec- 
ted from said by-pass arrangement (38-41), i.e. 
within the part of the system which normally 
contains one of the treatment device's (33) 
unaffected treatment fluids. 

4. System according to claim 3, characterized 
in that no recirculation occurs in the part of the 
system which normally has treatment fluids 
flowing therethrough which has been affected 
by, and thus possibly contaminated by, the 
treatment device (33). 

5. System according to any one of the proceed- 
ing claims, characterized in that the system's 
normal heating device (2) is arranged to in- 
crease the temperature in the fluid heating 
vessel during disinfection to. by way of exam- 
ple, a little over 90* C and that recirculation is 
selected such that the temperature in the recir- 
culation circuit does not drop substanlally be- 
low the chosen temperature, whilst the tem- 
perature in the system after the recirculation 
location is allowed to gradually sink to a value 
of, for example, 80* C. 

6. System according to any one of the proceed- 
ing claims, characterized in that cleansing is 
arranged to take place at substantially normal 
atmospheric pressure. 



7. System according to any one of the proceed- 
ing claims, characterized in that cleansing is 
arranged to occur with substantially maximum 
flow in the recirculation circuit whilst the flow 
$ in the remainder of the system is arranged to 

be maintained at a fraction thereof, for exam- 
ple, one fifth thereof. 

a System according to any one of the preceed- 
fo ing claims, characterized in that throttles in- 
cluded in the recirculation circuit are, during 
cleansing, arranged to be open and/or totally 
or partially by-passed to reduce flow-resis- 
tance. 

rs 

9. System according to any one of the proceed- 
ing claims, whereby the preferably heated 
treatment fluid is arranged to be prepared by 
connecting a cartridge or another vessel con- 

20 taining a powder-based concentrate, charac- 

terized in that means for connecting the var- 
ious cartridges are identical. 

10. Cartridge or other vessel intended to be used 
25 in a system according to any of claims 1-9, 

characterized tn that it contains precisely the 
quantity of concentrate necessary for cleansing 
with regard to the system's normal fluid vol- 
ume and selected cleansing temperature. 

30 

11. Cartridge or other vessel according to claim 
10, characterized in that it is completely seal- 
ed' and is provided with penetrable membranes 
at its inlet and outlet. 

35 

12. Cartridge or other vessel according to any one 
of claims 10 and 11, characterized in that it 
contains any one of the following concentrates: 
citric acid, peracetic acid, oxalic acid, sodium 

40 hydroxide, sodium hypochloride, sodium car- 

bonate or suitable combinations thereof, 
though preferably citric acid. 

13. Cartridge or other vessel according to any one 
45 of claims 10-12, characterized in that the 

concentrate is powder-based and is preferably 
citric acid in crystalline form. 
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